Chondroitin 4-O-sulfotransferase-1 regulates E disaccharide expression of chondroitin sulfate required for herpes simplex virus infectivity.
We have demonstrated a defect in expression of chondroitin 4-O-sulfotransferase-1 (C4ST-1) in murine sog9 cells, which are poorly sensitive to infection by herpes simplex virus type 1 (HSV-1). Sog9 cells were previously isolated as CS-deficient cells from gro2C cells, which were partially resistant to HSV-1 infection and defective in the expression of heparan sulfate (HS) because of a splice site mutation in the EXT1 gene encoding the HS-synthesizing enzyme. Here we detected a small amount of CS chains in sog9 cells with a drastic decrease in 4-O-sulfation compared with the parental gro2C cells. RT-PCR revealed that sog9 cells had a defect in the expression of C4ST-1 in addition to EXT1. Gel filtration analysis showed that the decrease in the amount of CS in sog9 cells was the result of a reduction in the length of CS chains. Transfer of C4ST-1 cDNA into sog9 cells (sog9-C4ST-1) restored 4-O-sulfation and amount of CS, verifying that sog9 cells had a specific defect in C4ST-1. Furthermore, the expression of C4ST-1 rendered sog9 cells significantly more susceptible to HSV-1 infection, suggesting that CS modified by C4ST-1 is sufficient for the binding and infectivity of HSV-1. Analysis of CS chains of gro2C and sog9-C4ST-1 cells revealed a considerable proportion of the E disaccharide unit, consistent with our recent finding that this unit is an essential component of the HSV receptor. These results suggest that C4ST-1 regulates the expression of the E disaccharide unit and the length of CS chains, the features that facilitate infection of cells by HSV-1.